Thiazide diuretic effect on medullary collecting duct function in the rat.
The distal convoluted tubule is thought to be the principal site of action of thiazide diuretics, but, to our knowledge, there are no studies of their possible effects on collecting duct transport. Microcatheterization of the inner medullary collecting duct (IMCD) was carried out in rats undergoing a modest diuresis, natriuresis, and chloriuresis from hydro-chlorothiazide (2 mg/kg/hr) and in normal controls. Delivery of fluid, sodium, and chloride to the beginning of the IMCD was increased, but not significantly, while the load remaining at the papillary tip (end) of the duct was increased markedly by hydrochlorothiazide. Chloride reabsorption in the IMCD was affected most markedly; the chloride reabsorption between the beginning and end of the duct, as a fraction of the delivered load, was reduced from 70.4 +/- 5.4% in controls to insignificant amounts with hydrochlorothiazide (8.2 +/- 11.5%, P less than 0.001). The fraction of delivered sodium reabsorbed along the collecting duct was decreased from 78.5 +/- 4.9% in controls to 37.2 +/- 12.4% (P less than 0.005) in thiazide-treated rats and fluid reabsorption was decreased from 59.4 +/- 4.0% in controls to 31.9 +/- 5.1% (P less than 0.005). Small but significant potassium secretion into the IMCD occurred with hydrochlorothiazide, probably secondary to the marked increase in potassium delivery to the duct. Increased potassium excretion could account for a maximum of 50% of chloriuresis with hydrochlorothiazide. The observation that thiazide diuretics decrease chloride, sodium, and fluid reabsorption in the medullary collecting duct, like the recently demonstrated inhibitory effect of furosemide on this nephron segment, has significant implications for the rationale for diuretic use.